Evolution of the genetic code.
The structure of the genetic code suggests that amino acid biosynthesis and hydrophobicity were important factors in shaping the genetic code, as the primitive code coevolved with new varieties of amino acids generated by the expanding pathways of biosynthesis. The current code is exceptionally stable. Deviant codes nonetheless have been observed in a number of mitochondrial and cellular genomes. Even the membership of encoded amino acids is undergoing expansion to include phosphoserine and selenocysteine. Experimental mutation of the code also has proven feasible, in a replacement of tryptophan by 4-fluorotryptophan as a component constituent of proteins. Such mutations, introducing novel varieties of encoded amino acids, will open up a new dimension in protein engineering and design.